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Abstract

In this paper, the problem of Li-Yau gradient estimation of weighted Laplace operator under Bakry-
Emery Ricci curvature is studied. Bochner formula, weighted Laplace formula and the maximum
theorem are used to deal with the Li-Yau gradient problem. The optimal Li-Yau gradient estimation
for the positive solution u (x, t) of the heat equation is obtained under the condition of lower bound
for weighted Laplace Bakry-Emery Ricci curvature.
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